clamide, are not effective. Chlorpropamide does not potentiate the effect of dibutyryl-cyclic AMP in this preparation. However, chlorpropamide potentiates the effect of theophylline; the response in water transport when both drugs are incubated together is greater when chlorpropamide has been pre-incubated than when theophylline has been pre-incubated alone.
The efficacy of chlorpropamide in reducing urine output and symptoms and increasing urinary osmolality was demonstrated in 11 cases of diabetes insipidus of varying etiology.
In clinical experiments the response to a small dose of injected vasopressin (0-2 milliunits/kg i.v.) was the same, calculated on a percentage base, both before and after the administration of oral chlorpropamide. The overall clinical response and the response to vasopressin was essentially unchanged when chlorpropamide was taken on a high or low sodium intakeunlike the response to thiazides in diabetes insipidus. However, it is acknowledged that the response to prolonged infusions of a small dose of vasopressin may be different and may demonstrate a potentiating effect of chlorpropamide.
In 4 patients ethanol infusions before and after chlorpropamide-induced antidiuresis did not alter urine output significantly, thus suggesting that chlorpropamide does not act by increasing vasopressin secretion. No acute antidiuretic response to intravenous chlorpropamide could be demonstrated at a dose of 10 mg/kg. Hypoglycemia is the major side-effect of this therapy. Of the 11 adult patients treated, those with normal anterior pituitary function did not complain provided regular meals were taken. Of the 5 patients with anterior pituitary dysfunction only 2 could continue with chlorpropamide therapy even though all 5 patients were receiving adequate replacement therapy clinically. In two children, both with normal anterior pituitary function, one was adequately controlled while the other developed severe hypoglycemic symptoms with coma. This difficulty with children was noted by other workers (Ehrlich & Kooh 1970) .
It seems likely, therefore, that chlorpropamide potentiates the effect of small and normally ineffective concentrations of vasopressin to produce its clinical effect in diabetes insipidus but accurate measurements of circulating vasopressin will be required to confirm this.
Professor Ivor H Mills, Dr R J Wilson and Dr E de Bono (Department ofInvestigative Medicine, Addenbrooke's Hospital, Cambridge)
Effect of Intra-arterial Infusion ofRenal Extracts on Water Excretion
It was shown by de Bono et al. (1969) that infusions of protein extracts of dog kidneys into one renal artery of the dog caused a greater increase in excretion of sodium on the infused side than on the opposite side. At the same time there was impairment of renal concentration on the infused side while the opposite kidney still passed highly concentrated urine. Subsequently Barttet & Mills (1970) showed that the effect was present when the renal extracts were absorbed on to DEAE cellulose and eluted. The effect on sodium excretion did not correspond with blood pressure elevation and was presumed not to be due to renin.
In eighteen experiments involving infusion of renal protein extracts into the left renal artery, the mean rise in osmolar clearance was from 0 95 to 1-22 ml/min (P on paired values <0-001) with an associated fall in urine osmolality from (mean : S.E.) 1,295 ± 114 to 1,208 t 106 mosmol/kg. On paired values the mean difference was 160 + 56, P <0-02. On the right side the osmolality remained at 1,638 mosmol/kg. In 6 other experiments during the infusion of renal extract into the left renal artery, the latter was partially constricted proximal to the infusion point. The osmolality of the urine fell from a mean of 1,034 in the control period to 803 with the infusion and to 604 mosmol/kg during the constriction and the infusion (P on paired values <0 005 for the first fall and <0 05 for the second). There was an associated fall in the osmolar clearance from 1 6 to 1 25 ml/min but this latter was still above the control value (1 15). At the same time the sodium excretion, which had been increased by the infusion from 19 to 41 pEq/min (P <0 05), was reduced during the constriction to 31 pEq/min.
In two experiments partial renal artery constriction without infusion of renal extract led to a small fall in urinary osmolality on the constricted side but not on the opposite side. After release of the constriction the left kidney had a progressive fall in the urinary osmolality but the right did not.
It is concluded that the two effects of infusions of renal protein extracts into the renal artery, that is, a rise in sodium excretion and a fall in urine concentrating ability, are direct effects of the extract on the infused kidney, but that the sodium excretion can be decreased by lowering the renal perfusion pressure while such a proce-dure does not impair the fall in urinary osmolality. It appears that the effects of the extracts on sodium and water excretion are, at least in part, at different sites in the nephron. Both these responses are similar to those seen in the kidney which has become resistant to the vasoconstrictive effect of intra-arterial infusion of angiotensin (Klein et al. 1971). (MRC Reproduction and Growth Unit, Princess Mary Maternity Hospital, Newcastle upon Tyne, NE2 3BD) and Dr E G Robertson (Department ofObstetrics and Gynacology, University ofNewcastle upon Tyne)
Maternal Water Metabolism in Pregnancy
In a normal pregnancy the average woman accumulates about 8 5 1. of water. Some 6 1. of that can be attributed to water contained in the product of conception, enlarged maternal organs such as uterus and breasts and the expanded maternal blood volume; the remaining 2-5 1. appears to be all in the maternal extracellular space (Hytten 1970) . The added extracellular water is a little greater in women with lower limb cedema but considerably greater, averaging 5 1., in women with generalized cedema, although clinically this is almost always trivial and manifested as no more than a tight wedding ring (Hytten et al. 1966) .
Some late pregnancy cedema is of the classical Starling type and may be attributable to the relatively high venous pressure in the lower limbs and the reduced colloid osmotic pressure of plasma (Robertson 1969) . But most of the extracellular water is probably held in the connective tissue ground substance because of cestrogen-induced changes in the mucupolysaccharide component. Evidence for this is discussed by Hytten (1970) . It seems likely every normal pregnant woman stores considerable amounts of water in her connective tissue ground substance and the wide differences in the manifestation of clinical cedema remain to be explained.
The excretion of water is also modified by pregnancy. Because of progesterone-induced overbreathing the pregnant woman reduces her Pco2, and plasma bicarbonate must be lowered to maintain pH. Sodium is excreted with bicarbonate, leading, with other changes, to a fall in plasma osmolality of about 10 mosmol/kg in the first few weeks which is maintained throughout pregnancy (Hytten 1968 , Robertson 1969 . Such a fall might be expected to lead to a diabetesinsipidus-like state and this may occur transiently in many women. However, subjects on salt-free diet, for example, can adjust to a slowly induced fall in osmolality and, while avoiding continuous diuresis, are able to produce only a small diuresis after a water load. The pregnant woman also avoids continuous diuresis but, by contrast, has an enormously enhanced ability to excrete water, up to 30 ml/min (Hytten & Klopper 1963) . It seems likely that the osmoreceptors are reset in pregnancy to accept and preserve the new low level of osmolality in the same way that the respiratory centres are reset to accept and preserve the greatly reduced Pco2 of pregnancy.
Lying supine in late pregnancy has long been known to reduce urine flow, sometimes but not necessarily associated with reduced renal plasma flow and glomerular filtration rate. Lindheimer & Weston (1969) have shown that when women in late pregnancy are given DOCA and infused with hypotonic saline, lying supine induces an immediate increase in sodium reabsorption in the proximal nephron; the 'third hormone' may be implicated.
Dr J C Maclaurin (Department ofNeonatal Pediatrics, Glasgow Royal Maternity Hospital, Glasgow C4)
Neonatal and inant Water Metabolism
As Du Pan has commented, the newborn infant is a dipsomaniac, since on a weight-for-weight basis his intake is equivalent to more than 12 litres per day in an adult. To analyse the background to water metabolism in the young, some of the limitations provided by renal structure and function in this age-group must be considered.
Following relative inactivity of the kidney in utero, renal function displays a transition period
